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The U.s. Coast durvey in
the Civil War

Introduction

The U.S. Coast Survey began in 1807 as the Survey of the Coast, authorized by Congress and developed by
President Thomas Jefferson. Ferdinand Hassler, the Swiss emigrant scientist, proposed the scientific
enterprise and directed it, most of the time, until his death in 1843. (For the most complete history of the
early U.S. Coast Survey, please see Albert E. Theberge, Jr.’s historv.l)

Following Hassler’s death, Alexander Dallas Bache (1806-1867)
became the second Superintendent of the U.S. Coast Survey and
remained its nominal leader until his death. Hence, the history of the
Coast Survey in the Civil War is almost entirely under his leadership. In
late 1864, Bache was incapacitated by something like an aneurysm
while directing the construction of fortifications outside Philadelphia
to protect that city from Confederate attack. Although Bache lived
until 1867, he was effectively gone physically and mentally after his

attack, and so Bache was yet another of the hundreds of thousands of
casualties of the Civil War.

The Civil War, as commonly known, took place in 1861-1865, although the crises that led to the war preceded
the battles by decades. The many roles played by the U.S. Coast Survey in the war can best be considered by
looking at four periods:

(1) The Coast Survey under Bache before the war (1843-1858)
(2) The Coast Survey prepares for war (1858-1861)
(3) The Coast Survey in battle (1861-1865)

(4) The aftermath of the war and the transition after Bache’s death (1865-1867)


http://www.lib.noaa.gov/noaainfo/heritage/coastsurveyvol1/CONTENTS.html

The Coast Survey under Bache beforeg the War (1843-1858)

P~y

The U.S. Coast Survey, as initiated
by Hassler and developed under
Bache, was the major scientific
agency in the U.S. government.
Hassler founded the agency as a
geodetic survey, designed to
create a coastal geodetic
triangulation network of stations,
occasional carefully measured bioriliee
baselines, and geographic positions Wittiiia, . el =
based on astronomical

observations. This network system

began at and around the bay and

harbor of New York. It was to be . -
- L

extended by Hassler both along the

Atlantic coast and inland overland New York City as seen from the Fire Signal on Staten Island, 1840, by Lt.
John Farley (NOAA Central Library Rare Book Room)

and along the Hudson River.

The U.S. Coast Survey was a civilian agency but, from the beginning, officers and men from the U.S. Navy and
U.S. Army were detailed to service with the Survey, and U.S. Navy ships were also detailed to its use. In
general, Army officers worked on topographic surveys on the land and related maps based on the surveys,
while Navy officers in general worked on hydrographic surveys in coastal waters. These surveys were closely
related, and generally conducted simultaneously using the same coastal triangulation stations. Lt. John
Farley, the first great artist associated with the Survey, produced views from hilltop geodetic stations, and
coastal views of lighthouses and harbor entrances as seen from ships at sea.

~ Tight nearly in range with W. Beacon

View of Sandy Hook Light N.W.by W. by telescope
from neay the Outer Middle Ground

(18309)

View of Sandy Hook Light House, 1839, by Lt. John Farley, from New York Bay and Harbor and the Environs,
Sheet No. 1, 1844




Ferdinand Hassler died in 1843, as a result of injuries during fieldwork. When Bache succeeded Hassler, he
quickly introduced major changes in the organization of the Survey. Instead of continuing to radiate out from
New York Bay, Bache divided the Atlantic coast, and later the Gulf and Pacific coasts, into numbered sections
of the coast. He insisted that survey work proceed in every section, every year. As a result, Survey personnel,
both civilian and military, started acquiring expert knowledge of much of the terrain and waters upon which
the later war would be fought. Because he had been stationed with the Survey in Georgia prior to the Civil
War, General William Tecumseh Sherman remarked that he “knew more about Georgia than the Georgians."

Also, the military officers in both branches learned expert skills in the Survey, which they could utilize back
within their own ranks during the war. As Superintendent Bache noted, “While the obligations of the survey to
the officers of the Army and Navy serving on it are freely and fully acknowledged, it should not be forgotten
that, on the other hand, the work serves as a school of practice for them, and thus gives while it receives."?

Bache, the great grandson of Benjamin Franklin, was one of the major scientists of his era. He introduced
telegraph use as a geodetic instrument, using it to determine differences in time of astronomical
observations at different stations that correlated with differences in longitude. While Bache was not unique
in this application, he developed
the methodology that became
standard, and the Survey’s

technique became known in
Europe as “the American method.”
Bache also initiated major
investigation of terrestrial
magnetism, the changing geo-
magnetic fields as sensed through

local observations, which was
critical to determining magnetic

variation in compass needles in the
field. That determination, in turn,

was critical to every manner of
military activity.

The instruments and techniques for
topographic mapping were well
established and based on European
methods, largely associated with

military engineering and
cartography. Hassler, in fact, taught
at the U.S. Army Academy at West
Point between periods of his

service with the Coast Survey. ’ 2 ) R
Hydrography in the Survey was

different. Under Bache, the Survey Sea Coast Tide Gauge by Henry Mitchell. Figure No. 57, Annual Report of

developed new instruments to the Superintendent for the year 1854



determine and measure tides and current which later became critical
during the war. One notable example of that was Henry Mitchell’s
seacoast tide gauge, a relatively small and quite portable instrument
designed for use in the surf or in other bodies of moving water.

In addition to pioneering the telegraph as a geodetic instrument,
Bache also pioneered the use of steamships as hydrographic
instruments. Following the Mexican War, in 1850 the Coast Survey
acquired responsibilities for geodesy and cartography on the Pacific
Coast, along the new territories of California, Oregon, and Washington.

The major access routes to the Pacific for the Survey were by
The Survey Ship ACTIVE (1852-

1861), the first ship of the Coast
Survey on the West Coast. NOAA there by different steamships to California and beyond. The first two

Photo Library, Survey ships in service on the west coast, the EWING and the ACTIVE,
www.photolib.noaa.qov/htmls/

ship0056.htm

steamships to and from Panama, then overland to the Pacific, and from

were sailed around the Straits of Magellan to the Pacific. But after that,
all ships used by the Survey on the Pacific Ocean were powered boats.

To summarize these broad points, in the years under Bache before the war, the Survey and its associated
military officers in both services gained a broad familiarity with many areas of the country, particularly the
coastal areas of the southern states, where much of the Civil War would later be fought. They developed and
invented or acquired new instruments, particularly emphasizing reduction in weight and size without
impairing accuracy—instrument traits ideal for wartime applications. And, unlike the U.S. Navy, the Survey
made the transition from sailing vessels to powered steamships well before the war, with important
implications for their later military service.

George Mathiot, €. 8. Hunt, and Coast durvey cartography

Superintendent Hassler was a progressive European who applied European instruments in the New World.
His cartography was based on creating engraved copper plates used to produce limited numbers of
wonderfully detailed but necessarily expensive maps and charts. His engravers worked for many years to
create the set of six copper plates comprising the set of sheets of New York Bay and Harbor and the Environs.
None of these were finished by the time of his untimely death in 1843.

Superintendent Bache redoubled work on the plates, and published editions of the first four sheets in 1844.
In 1845, his engravers completed the remaining two plates, and prepared a re-scaled and enlarged one-sheet
version of the New York map. After that, Coast Survey cartography quickly developed. Bache wanted maps
produced for parts of every one of the Survey’s new sections, and every year. He also wanted copies of these
new maps readily distributed to Congressmen representing areas on the maps, and Congressmen who
controlled his budget. And he genuinely wanted the largest quantities of the highest quality maps to be
printed and distributed.

The major impediment in the whole process was the engraved copper plate. The Survey had ready access to
skilled European emigrants, particularly from German and French territories, who were master engravers.
But their work took years for a single plate, and was very expensive. After several hundred impressions, the
soft copper plates would lose sharpness of detail, and eventually the once expensive plate was worthless.
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In the 1840s, the process of electrotype plating was invented in Europe. The process allowed production of
replica copies of original copper plates, using systems of vats of metallic salts with electrical currents running
through them. These copies were exactly opposite the original copper engraved plate. The first copy — the
alto copy — featured elevated ridges where the original plate had engraved grooves. The alto was then
copied, which created an opposite copy, with grooves instead of ridge — the basso. The basso was, if made
correctly, an almost exact copy of the original copper. Prints could then be pulled on the press, using the
basso, until it was degraded. Then another copy could be made, using the original alto, and the process
continued. With this system, a virtually unlimited number of high quality engravings could be printed,
reserving the original plates and altos to reproduce bassos as needed. The system surmounted the problem
of the copper plate originals, but it required the highest-level technologies of electricity and metallurgy of the
era to work.

Bache brought in Army Brevet Major Isaac I. Stevens to be Assistant-in-Charge of the Office to re-organize
the functions of the Survey. Major Stevens divided the office into seven functional areas: 1) computing; 2)
drawing; 3) engraving; 4) electrotyping; 5) printing; 6) publishing, distribution, and sale; and 7) instrument-
making. The following year a library and archives division was added, as was a tidal computing division in
1855.

Bache brought in two highly skilled men to develop the electrotype system for the Survey. One, E.B. Hunt,
was a polymath genius who performed many roles in the Survey. Hunt was in charge of the new engraving

| . Lo | =

\\ |
Aille

Electrotype Laboratory
Sketch X, Annual Report for the year 1851.
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division. (He was the husband of Helen Hunt, and after his untimely
death while working on Civil War weapons, she remarried as Helen Hunt
Jackson, the famous late 19" century author.) Hunt's tenure in the office
was short; he later left the Survey to become the Military Governor of
Washington Territory, and was killed in battle in the early Civil War.
George Mathiot headed the new electrotype laboratory. Mathiot was
the leader in electrical applications research, designing the first working
electrotype system in the New World.

.”.“. 4
L

The far-sighted Bache also realized a new technology — photography —
would have a major impact on the Survey. In the early 1850s, he ordered
the personnel in the Survey divisions to explore new methods for
showing terrain by shaded relief in engraving. He also asked them to
explore the potential applications of lithography for printing maps more
cheaply and easily. This process began by developing methods to
reproduce Survey engraved maps, which were printed on heavy,
expensive paper. Lithographic copies, on the other hand, could be
printed on cheaper and far thinner paper, which could be folded and
then sewn into the massive volume of the annual report. And he asked NOAA Photo Library
them to explore methods to allow rapid transfer and rescaling of details www.phot::;'gg;;%cz:v/htm/s/
from the Survey’s original unpublished manuscript maps, to their

published maps. The key technology that would tie together these practices, from the field sheet in the
country to the published chart in the office, was photography.

MAJOR EDWARD BISSELL HUNT

In 1859 and 1860, the Survey personnel published a series of reports, as appendices in the annual reports,
detailing the work they had been performing for almost a decade. George Mathiot was definitive:

“I have sought to make use of the photograph in the construction of our charts. | emphasize
construction in order that | may direct attention to the true object of our labors. That facility, which
the photograph offers for copying, and its almost universal employment for this purpose, causes the
idea to be very generally entertained that we are endeavoring to multiple copies of our charts by
photography. Such, however, would be to employ photography for the multiplication or publication of
the charts, instead of their construction. But the latter being the true purpose, and the construction of
the chart being an operation founded on the methods and purposes of every department of the
survey, it will be seen that the proposition to employ photography in making the charts involves no
trifling considerations, and prospectively may affect every branch of the survey.” >

So now, at last, the many elements of the pre-war Survey converge, for application to a set of tasks
completely outside their anticipated objectives when they Survey developed them. The broad familiarity with
American coastlines and waterways, the use of steam ships, the reorganization of the entire Survey structure
based around the successful developments of new technologies for map construction, and the resident
community of an entire generation of skilled military and civilian personnel—these formed the foundation
for the performance of the Survey in the Civil War.
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The Coast durvey Prepares for War (1858-1860)

The first indication of the changes in the Coast Survey as war approached was the reduction in fieldwork on
the Pacific coast. Both hydrographic and topographic survey parties returned steadily to the east, leaving a
small field staff primarily working on completing the topographic surveys of San Francisco Bay. Map
compilation and production based on previous fieldwork continued, but clearly, by 1858 the Survey was
anticipating war on the Atlantic and Gulf coasts.

By 1858, Survey field parties had worked along portions of the entire coastline of the slave-holding states, to
the Mexican border. This work was discontinuous, however, and in many cases, harbor surveys only 10 years
old were quite obsolete. Bache redoubled efforts to fill in missing areas of the coast, and to survey strategic
areas. One of the highest priorities was Charleston, South Carolina. The harbor was one of the most
important ports in American commerce, its approaches were ringed by military bases and forts—and it was
the hothouse of pro-slavery rebellion. The Survey worked intensely all around the harbor.

By 1859, many of the production standards of the Survey had been modified, combining rapid field work to
characterize strategic passages and channels, with diminished emphasis on comparable topographic

A portion o f T-170 Charleston and its Vicinity (1858). Based on fieldwork in 1857-1858.

11



surveying of the borders of the channels. The 1859 chart of the Rigolets, main ship passageway between the
Gulf of Mexico and Lake Pontchartrain, above New Orleans, is characteristic of the new regime.

On November 6, 1860, Abraham Lincoln was elected President. A little over a month later, on December 10,
the South Carolina legislature passed a law calling for a secession convention, and the two Senators from the
state resigned their seats. On December 20, South Carolina seceded. Events began to move quickly. On
January 9, Mississippi followed. On January 19, it was Georgia.

Within a few days of South Carolina’s secession, state officials seized two Coast Survey vessels; the schooner
PETREL and the small steam tender FIRE FLY. The PETREL had a bizarre fate, while the FIRE FLY almost
survived the war, ultimately being burned at Savannah, Georgia, by the Confederates to prevent recapture in
late 1864. Conversely, the PETREL was among the first ships lost to the Confederate cause.

THE RICOLETS

"

1859 Sketch 27, Annual Report for the year 1859

PETREL was in the care of a private citizen of Charleston at the time of its seizure, having been left there
under contract for caretaking in May 1860. The ship required extensive repairs and was in such poor
condition that the Confederate Navy ultimately rejected it. However, a group of Charleston entrepreneurs
invested in refurbishing it as one of the first Confederate privateers. Thus, before dawn on the morning of
July 28, 1861, the PETREL sailed out of Charleston and evaded the Union blockaders guarding the harbor
entrance. At first light, William Perry, the captain of a schooner, spied a large sail on the horizon and gave
chase. Unfortunately for the PETREL, the schooner turned out to be the Union frigate ST. LAWRENCE,
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carrying 52 guns to the PETREL's two guns. The ST. LAWRENCE rapidly appraised the situation and
commenced chasing the privateer. At 10:00 a.m., it caught up with the PETREL. At this point, the captain of
the PETREL foolishly ran up the Confederate flag and began firing at the powerful frigate. The Union ship only
fired once and sank the PETREL with an 8-inch shell. Perry and his surviving crew were captured, manacled,
and sent to a federal prison in Philadelphia, ending the short inglorious career of the PETREL.

Coast Survey moves men and ships

Earlier in the year, survey work scheduled for South Carolina was cancelled as Assistant C. P. Bolles, who had
orders to work at Winyah Bay, "... judged, in consequence of the attitude taken by the authorities of the
State of South Carolina... that it would be inexpedient to resume the field work...." Bolles, a resident of North
Carolina, probably saved Coast Survey instruments and equipment from being expropriated by South
Carolina officials. It hardly mattered, however, as he resigned from the Survey on April 20 and retained the
"small vessel, the instruments that had been in the use of his party, and other property belonging to the
government, including plane-table sheet No. 725, and the sheets containing the topography executed by Mr.
Hinrichs in the working season of 1859-60..."*

Perhaps reflecting the state of confusion prevalent in the seceding states and their relationship to the United
States in the early months of 1861, the Coast Survey office continued receiving records "from the self-
registering tide-gauge at the Charleston custom-house, S.C,, ... up to the 22nd of April last from the observer,
Mr. W. R. Herron, and the gauge was known to be in operation on the 4th of May. After that time, postal
intercourse being suspended, no information has been received in regard to the observations." All during the
early months of 1861, tidal records were received from the seceding states. The self-registering tide gauge at
the Union fort at Tortugas continued observations until May 1, but was discontinued because of "frequent
interruptions from the jar produced by the firing of heavy guns at the fort" during firing exercises. There was
no further need for this station, as it was the standard of reference for the other Gulf Coast stations under
Confederate control, and observations were terminated.

Numerous survey parties were at work or scheduled to begin work along the coast of Florida in the winter of
1860-1861. On January 10, 1861, Florida became the third state to secede from the Union. (Mississippi
seceded the day before.) Because of the probability of disruption by hostile parties, Coast Survey cancelled a
project to connect the triangulation across the Florida peninsula from Fernandina to Gainesville, and thence
on to Cedar Keys on the west coast. Coastal triangulation work in Pensacola Bay was cancelled, as the chief of
party, F. H. Gerdes, observed that “the public excitement was such as to endanger the possession of the two
vessels under his charge." Accordingly, he directed his survey vessels, the JAMES HALL and the GERDES, to
Passe-a-Loutre, at the mouth of the Mississippi River, but found the same state of agitation prevalent there
as in Pensacola, despite Louisiana not seceding as yet. On January 31, five days after secession, Louisiana
seized the USRC WASHINGTON, which was in shipyard at New Orleans. This same vessel had accomplished
early oceanographic work with the Coast Survey and weathered the hurricane of September 8, 1846. The
Confederates scuttled the WASHINGTON the following year, when Farragut took New Orleans.

Next, Gerdes ordered his vessels to New York City, arriving in early February.
Similarly, Coast Survey terminated work at Indian River by the schooner PEIRCE and at St. Joseph's Bay by the

schooner TORREY because of local hostility, and both vessels left Florida waters in February.
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F. W. Dorr, on the schooner DANA, was working in the vicinity of St. Augustine, but left for New York City on
January 12 when "events followed which made it inexpedient to remain.... A boat and the camp equipage of
a party... was detained by the authorities of the State...."

The party of Sub-Assistant N. S. Finney continued working on the northwest coast of Florida until February
11, when his surveying instruments and camp gear were demanded "by a committee of armed inhabitants of
Bayport, in number about twenty." Fortunately, the instruments had just been sent off in a boat to the
schooner JOSEPH HENRY, but "the tent and camp fixtures were... necessarily relinquished to the chairman of
the committee, Mr. C. T. Jenkins." Incredibly, relative to the later carnage and lack of concern for property
during the Civil War, Jenkins signed a receipt for the equipment, which Finney sent to the Coast Survey office.
Jenkins also allowed Finney and his aid, L. L. Nicholson, to proceed to the ship.

Not all work was terminated, however, as the triangulation party of Lieutenant William R. Terrill, U. S. Army,
continued operations in the Charlotte Harbor area of Florida's west coast even after learning in late January
of Florida's secession. They completed their work in late February and the ship departed for New York via
Tortugas.

After completing the season's work on topography of the Florida Keys, Sub-Assistant C. T. lardella reported to
the Coast Survey office in March, and proceeded to his home in Brentsville, Virginia, to ink the topographic
sheet. As of the end of 1861, he had "not yet returned to the office, nor has any communication been
received from him."”

Rebels harass durveyors

Coast Surveyors on the Texas coast were not immune from harassment by armed "public safety" committees.
The triangulation party of Lieutenant George Bell, U. S. Army, working northeast of Galveston, ceased
operations on March 19 because of "the unfortunate and excited state of the country.”® Instruments and
camp gear in storage from a triangulation party were expropriated at Corpus Christi, as was a small boat on
April 19. The Coast Survey schooner TWILIGHT, conducting tidal observations, was seized at Port Aransas,
Texas, on April 20, and later served as a Confederate blockade runner. This vessel was seized by the deputy
customs collector of the port with nine armed men when Assistant Andrew C. Mitchell, the brother of the
famous astronomer Maria Mitchell and Henry Mitchell of the Survey, left the ship for a few days to go to
Corpus Christi to cash a government check. (No facility in Port Aransas would honor a federal check.) Mitchell
made it back to Washington, D. C., in May after considerable trouble.

North Carolina was the last state to leave the Union, voting for secession on May 20, 1861. However, this did
not inhibit an armed party of North Carolina citizens from seizing the instruments and camp gear of a Coast
Survey party working on Roanoke Island on April 30. Sub-Assistant John Mechan and his aide, Ferdinand R.
Hassler, a grandson of the founder of the Coast Survey, were unharmed and returned to the office at
Washington, D. C. Although most instruments seized from the Coast Survey parties were never recovered by
Union forces, these particular instruments were discovered when Coast Survey topographers accompanying
General W. T. Sherman on his march from Savannah, Georgia, to Goldsboro, North Carolina, encountered
them at the arsenal in Fayetteville, North Carolina, on March 11, 1865.

The most unfortunate Coast Surveyor in this early period of the war was P. H. Donegan, the tide observer at
Calcasieu Pass, Louisiana. He was left there by the TWILIGHT on March 14 and was to have been picked up
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when the ship returned. Instead, he was stranded at Calcasieu Pass and continued his tidal observations. A
committee of local citizens interviewed him at the beginning of April as to the nature of his business and
allowed him to continue observations. His last communication with the office was on May 1, 1861, when he
transmitted the April observations. He continued at Calcasieu Pass until July 11 when he was arrested as a
prisoner of war and taken to Lake Charles for trial as a spy. A month later, he was taken to New Orleans
where he explained his predicament to the governor of Louisiana. The governor was willing to release him,
but the military commander of the city "met his explanations with personal abuse, and ordered his trial by

He was held for
twenty-four hours without food and then "remanded to the parish prison, where he was kept for a like

court-martial as a spy; that he was thereupon handcuffed, marched to the common 'lockup.

period without food..." Donegan "was there incarcerated... with seven acknowledged criminals, in a space so
small and close that all had to sustain life by taking turns at a little hole in the door for air...." He was never tried
as a spy and was ultimately released through the intercession of the British consul on November 15, 1861.”

In addition to the personnel turmoil and enemy harassment of his field parties, Bache faced onerous
developments at home: Congress looked upon the operations of the Survey as expendable in the year 1861.
A much-reduced Congressional allocation of funds for 1861-1862 led to curtailment of Coast Survey activities
right at the time that operations should have been expanding in support of Union forces. This was followed
by an attempt by the House of Representatives to eliminate the Coast Survey appropriation for 1862-1863. It
is a tribute to Bache as an administrator that he was able to overcome the disruptions of early 1861 and
further build and direct an organization that would play a major role in determining much of the strategy and
tactics of the Civil War.

The Coast Survey Gogs to War (1861-1865)

In January 1861, Bache finished and published the Survey’s annual report for the year 1860. The report made
almost no mention of the gathering storm, apart from oblique statements about the rapid termination of
certain survey parties here and there. But the report also included a small and subtle but rather extraordinary
document. As in all of Bache’s annual reports, the major portion of the volume, presented first, was the
section of texts of the report and its many appendices. Following that was a second section, composed of folded
lithographs of the figures and texts. The last page of the first, printed section was always a list of Sketches and
Figures. In the 1860 report, the backside of the Index of Sketches had glued to it a very small printed piece of paper.

The small piece of paper notes that many of the maps and charts listed on the List of Sketches were not, in
fact, bound in the volume. As the paper politely indicates: “It is deemed inexpedient at the present time, for
obvious reasons, to publish for general circulation maps and charts Nos...” The ten charts covered coastal
areas in the Mississippi Sound in the Gulf of Mexico, and coastal bays along the Florida coast and up the
Atlantic coast to Chesapeake Bay. All charted areas were entirely the lands and waters of slave-holding
states.

At the very same moment, however, the Survey, while not publishing
the maps for general circulation, was in fact quietly in the early stages of

Annual Report for the year 1860
This copy is in the University of Wisconsin-Milwaukee Library.
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an extraordinary project to
publish the very same maps, plus
many others, but to do so
secretly. The secret project
featured the deliberately
innocuous name of Notes on the
Coast.

The genesis of the project was
the Blockade Strategy Board,

which also had an innocuous Note in the Annual Report for 1860

name: “Conference on Commission.”

This group organized to determine

and deploy the Union naval strategy against the Rebellion, as they termed it. The seceding states controlled
their territories, but they did not necessarily control the ocean adjacent to their shores. Further, much of the
economy of the south was based on agricultural exports to Europe and Latin America. The Union’s counter to
the Rebellion was to encircle it like a snake. The blockade, declared by President Abraham Lincoln within a
week of the beginning of hostilities, was an intrinsic part of the "Anaconda Plan," credited to General
Winfield Scott, which was derisively named because of the similarity of the plan to the slow strangulation of
the South by an anaconda.
Perhaps early on the plan did
seem too conservative;
however, the North ultimately

won by following the basic
tenets of Scott's plan.

The Conference on Commission
was composed of Coast Survey
Superintendent Bache, C